Protein phosphotransferase activities and cyclic nucleotide action in proliferating lymphocytes.
Cyclic nucleotide levels, protein phosphotransferase activities, and cyclic nucleotide-binding proteins have been determined and partially characterized in the mouse lymphosarcoma P1798. This system is used as a model to understand the function of these activities in a rapidly proliferating cell. Adenosine 3':5'-monophosphate (cAMP) concentrations are 5-fold higher in the lymphosarcoma cells than in thymocytes. In both the thymocytes and malignant tissue, cAMP concentrations are increased by physiological concentrations of epinephrine and prostaglandin. The guanosine 3':5'-monophosphate (cGMP) level in the lymphosarcoma is 0.1 pmole/10(6) cells and is not modified by acetylcholine, prostaglandin F2alpha, or concanavalin A. Four protein phosphotransferase activities have been identified in the lymphosarcoma. These are the cAMP-dependent protein kinase type I and II isozymes and a "histone kinase" and a "phosvitin kinase"; neither of the latter two is regulated by cyclic nucleotides. Characterization of these enzymes was based on fractionation by DE 52 chromatography, substrate specificity, interaction with the protein inhibitor of cAMP-dependent protein kinases, and sucrose gradient sedimentation rates. Both the cAMP-dependent protein phosphotransferase activity and the phosvitin phosphotransferase activity are 2-to 4-fold elevated in the lymphosarcoma cells in comparison to thymocytes. cAMP binding is associated with both the type I and II isozymes and with a fraction tentatively designated as the regulatory subunit of these enzymes. cGMP also binds to this later fraction and to the partially purified fraction containing the type IcAMP-dependent enzyme. The histone phosphotransferase activity of this fraction is also stimulated by cGMP, but studies of the number of binding sites and of absorption to cAMP and cGMP affinity resins indicated that this fraction contains more than one species of cyclic nucleotide-binding protein.